T
HOUGH not the first description of the tetrad of urethritis, arthritis, conjunctivitis, and rnucocutaneous lesions, Hans Reiter's report in 19 16 was meticulous and detailed, reintroducing the syndrome into the medical literature.'= By common usage, Reiter's disease (RD) is the standard label.2 When discussing late manifestations far afield from the presenting syndrome, it is conceptually useful to set up a distinct, admittedly tentative, disease entity. Diagnosis is based, however, on an acute syndrome including at least three members of the tetrad.
Several reviews have appeared. 3*4 The most useful basic reference is Csonka's study' containing a comprehensive analysis of the literature up to 1965 as well as contributions from the author's large experience with the disease. Early publications emphasized the excellent prognosis, reporting that the disease nearly always cleared completely following an attack.6 With follow-up, it became apparent that the majority of patients suffered recurrences and had permanent articular complaints. ' As attention has been directed to sequelae, reports of cardiac and neurologic manifestations have arrived on the scene. A recent leading article in the British Medical Journal concludes with the statement, "While deaths are rare and mostly due to cardiac or neurological lesions or to reactions to treatment, the prognosis for full functional restitution is only fair though still better than rheumatoid arthritis or classical ankylosing spondylitis."' This review will concentrate on these cardiac and neurologic lesions, prefaced by a historical overview of the disease.
HISTORICAL REVIEW
RD has coalesced from three historical sources: as a complication of either urethritis or dysentery and from the disease termed keratodermia blennorrhagica. In each of these, arthritis and ophthalmitis were noted and a mix of mucocutaneous and urethral lesions and enteritis added in varying proportions.
*A long duration of illness, and a slow recovery that may be drawn out for years and often interrupted by recurrences, give something uncanny to the disease. even today, this illness is shrouded in a certain darkness.
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There is now no fundamental reason for separating the dysenteric, venereal, and dermatologic syndromes.
Venereal Reiter's Disease
Hippocrates wrote that young men did not get gout until after sexual intercourse.9 In the 18th Century, William Musgrave recognized arthritis after nonvenereal urethritis, lo and in the 19th Century, arthritis was thought to be a complication of urethral suppuration from any cause." Brodie" described the triad following nongonococcal urethritis and recognized the high risk of recurrence of stereotyped attacks lasting up to 1 yr, complicated sometimes by iritis. When his patients seemed to recover completely, he concluded that he had discovered effective therapy: colchicine, and copious bloodletting.
These sporadic or endemic cases seem to be precipitated by venereal infection, circumstantial evidence being especially strong when the disease shortly follows first sexual intercourse.
Attacks average 3 mo in duration, though not uncommonly prolonged and associated with debility and inanition. As cure supervenes, the patient is often resurrected from a terrible prognosis. These are the patients who were told that they would never walk again, and go about now telling rheumatoid arthritis sufferers to use will power and get well.
Postdysentery Reiter's Disease
In the 18th Century, Stoll mentioned the full triad of urethritis, arthritis, and conjunctivitis after dysentery. I3 Postdysenteric arthritis and even conjunctivitis were well known by the close of the 19th Century.
After shigellosis was defined, several remarkable clusters of Reiter's disease were reported during epidemics of Shigella dysentery 3~'4-'7 ( Fig. 1) . Although patients usually recovered completely, a few were noted to have prolonged attacks progressing to permanent deformity, especially in the feet. The list of affected joints could be neatly superimposed upon that for the venereal Reiter's syndrome, emphasizing the legs over the arms, concentrating at the knee and small joints of the feet, plus signs of acute lumbar or pelvic involvement.14 The pathogenesis of the arthritis has been puzzling, since it occurs too late to be a manifestation of Shigella toxin, and organisms are virtually never isolated from the joints.15
Keratodermia Blennorrhagica
Meanwhile, another source of patients with arthritis falling within the spectrum described above, keratodermia blennorrhagica, also found its way into the pool of RD. This syndrome of urethritis, arthritis, and often conjuctivitis with peculiar and characteristic skin lesions was described in 1893.'* The lesions, though they may first appear as straw-colored vesicles, are hard and horny from the beginning, unlike the vesicular lesions of any other disease ( Fig. 2) . At times the lesions may resemble rupioid psoriasis but relief map-like confluent keratotic lesions are distinct (Fig. 3) . The pathology at some stage at least is that of pustular psoriasis with acanthosis, elongated rete pegs, microabscesses, and hyperkeratosis.
I9 Patients with severe lesions and generalized erythroderm become debilitated, and deaths have been reported.20 After attacks subside, chronic psoriasis vulgaris may evolve. 2' r', ',',',','I',',',',',',',',',',',',',',',','[',',',',',',', 
Baianitis
was associated with keratodermia blennorrhagica in i89722 and later recognized as well with dysenteric and venereal Reiter's syndromes in as many as 80% of patients, compared to skin involvement in about 2O%.23 This penile lesion tends to be the earliest mucocutaneous manifestation, sometimes presaging the attack, as well as the most persistent' (Fig. 4) . Mouth lesions were described as early as 1900 as part of keratodermia blennorrhagica24 and have subsequently been found increasingly in venereal and postdysentery RD with a top reported incidence of 4O%.23 Detection requires careful repeated search during the early weeks of the acute attacks. The lesions occur on the palate, tongue, buccal mucous membrane, lips, gums, tonsillar pillars, nasal septum, and pharynx ( Fig. 5 ) and, with rare exceptions, are painless. Slight burning, loss of taste, and mild sore throat are sometimes noted by the patient. Biopsy of these mouth, penile, and cutaneous lesions from whatever site, allowing for regional differences in keratin, yields a similar histopathology as described above, the most specific laboratory finding of RD.*' In some patients, RD has followed gonorrhea, responding promptly to penicillin, leaving no detectable nongonococcal urethritis behind.' Of course, gonococci may mimic the entire Reiter's tetrad of urethritis, polyarthritis, conjunctivitis, and skin lesions. This calls for continued vigilance, even when dealing with a patient with a history of multiple attacks of RD, for if indeed an infective urethritis may activate RD, the patient is also a prime suspect for gonorrhea.
Eye Involvement

Conjunctivitis
In a recent case of RD beginning with urethritis, culture of discharge from an eye with failing vision led to a diagnosis of gonococcal ophthalmitis, blindness being narrowly averted by prompt treatment.26 So far, physicians dealing with specific gonococcal arthritis continue to report prompt response to antibiotic treatment. 27 The possibility remains that resistant urethral neisserian strains, which respond only to exceptionally high doses of penicillin, will also produce an infective arthritis, erroneously diagnosed as RD because of failure to respond to routine antibiotic therapy.
Intermediate and Late Course
As the acute syndrome of RD was assembled from the dysenteric and venereal syndromes and keratodermia blennorrhagica and became separable from sometime coexisting gonococcal infection, the middle and late course of the disease has come under study. Recurrences were frequent, appearing in over one-half of the patients in Csonka's large series, with remissions varying from 3 mo to 36 yr. *' He estimated the rate of recurrence to be 15% per year. Twenty of his 144 cases under long-term observation failed to show clear cut remissions, although disease activity fluctuated. Some chronic disability can be ascribed to residual destr.uctive, deforming lesions (especially in the toes and metatarsophalangeal joints) incurred during previous prolonged acute attacks (Fig. 6) ; other signs such as synovial swelling, elevated erythrocyte sedimentation rates and progressive roentgenographic alterations indicate that ongoing rheumatic activity is often present in these joints and in tenosynovium.4 Pain corresponding to periositis is also observed, often resulting in bony enlargement at the malleoli and calcaneousz9 (Fig. 7) .
During this stage, patients are sometimes sent to the hospital with a mistaken diagnosis of gout because of chronic inflammation of the interphalangeal joint of the great toe (Fig. 8) . After severe repeated attacks, the Launois deformity of the feet may develop, characterized as dorsal dislocation and lateral deviation of the toes usually associated with pes cavus and said to be the "most striking, extreme and specific deformity seen in Reiter's syndrome."' of the synovial fluid hemolytic complement, which is normal to low in rheumatoid disease and elevated in RD, where the levels appear to be directly related to the severity and duration of joint inflammation. , 3o Rarely patients have had signs of both rheumatoid arthritis and RD.5*31*32
Reiter's Disease and Ankylosing Spondylopathy
First with postdysenteric RD33 and soon with nondysenteric RD as well," radiographic changes of sacroilitis were identified. Initially, this appeared to be incidental and often asymptomatic without other evidence for spondylitis; but with time, a spectrum of spinal arthritis evolved, usually mild, nondeforming, asymmetrical, and prone to skip areas, and sometimes progressing to the bamboo spine and kyphosis of advanced ankylosing spondylitis.' The latter is illustrated in the first American report of ankylosing spondylitis, which described two patients with recurrent attacks of "gonorrhea" invariably followed by remittent peripheral arthritis, and finally by spinal rigidity with kyphosis.35
The incidence of sacroiliac changes and spinal involvement has varied greatly but seems to increase with duration of follow-up' (Fig. 9) (Fig. 10) . These also predominated in Reiter'spsoriasis spondylitis.
In the latter, however, in contrast to Category I, other than marginal types were common, occurring 500/,-60% of patients after 6 yr. These are bridges, often tear-drop or comma shape, that seem to arise well beyond the margins, or even paravertebral ossifications separated by a distinct space from the vertebral body (Figs. 11 and 12 so that a common environmental factor also seems likely.
The Searth for the Etiopathogenesis
The use of histocompatibility typing in epidemiologic taxomony to differentiate diseases that appear to be clinically homogeneous might contribute to the definition of the Reiter's-psoriasis interrelationship. Psoriasis is significantly associated with certain HL-A antigens, the first inherited disorder for which such a relation has been established.
The prevalence of W-17 and HL-Al3 specificities have been markedly increased in a population of psoriatics, W-17 defining a subgroup with higher incidence of affected relatives and earlier age of onset.44
Microorganisms and RD. Despite intensive efforts to implicate mycoplasmas, the available data do not support a role for this organism in RD and are controverisal even for a role limited to nongonococcal urethritis.4s The possibility that a fastidious mycoplasma not isolated by means of current techniques may trigger an immunopathologic mechanism at a distant site is difficult to exclude at this time.
Initial excitement about chlamydia infection as a cause of RD has subsided. The original proponents of this organism have tested 84 males with RD and found only 24 from whom the agent was recovered or who had significant complement fixation titers. They did find a married couple in which the wife had chlamydia inclusion conjunctivitis and the husband had RD with urethral and conjunctival scrapings positive for chlamydia. The authors continue to suspect that some cases of RD represent an unusual host response to the agent.46
Of all the infective agents "causing" RD, the one that has the most stature is still the original Shigella, worthy of a more concerted investigative attack than accorded to date. Because of imperfect isolation techniques from stool specimens and failure to employ rectal swabs, it is probable that many cases of shigellosis are missed. While a true carrier state is rare, infection may be inapparent or subclinical; these cases probably outnumber clinical cases by a considerable number.47 Sexual intercourse, especially involving oral-genital and genital-anal contact could, on occasion, elevate shigellosis to the status of a venereal disease.
Mason-Bahr4* has noted wide variability in the incidence of arthritis associated with epidemics of shigellosis, ranging from a low figure of 0% in the Fiji Islands in 1910 to a high of 10% in the same place in 1897. He found that arthritis was usually associated with S. dysenteriqe, sometimes with S. jexneri, and never with S. sonnei.
There are insufficient data about species and strain subtyping of organisms precipitating RD. Noers has reported a superbly executed study of an epidemic of Reiter's aboard a naval vessel in which time of exposure to a Shigella-infected meal was known. " Even in this microcosm, the Shigella species and strain subtypes were not elucidated, doubtless because of limitations of the laboratory at sea.
Shigellosis cannot be ruled out when there is no history of epidemic diarrhea. In developing countries smoldering prolonged outbreaks occur. A family outbreak of Reiter's disease followed Shigella diarrhea during a Mexican tour.49
Curiously, clusters of RD have not occurred with non-Shigella enteric disease epidemics such as cholera. In isolated cases, though, amebic dysentery,50 salmonella, and Yersinia5' bowel infections have been associated with RD as has a family outbreak of non-Shigella "turista" diarrhea.52 Polyarthritis, though not other parts of the tetrad, occurred during diarrhea following a jejunoileostomy done in a patient for therapy of obesity.s3 Other infections sometimes appear to precipitate Reiter's disease. Several of our patients had onset associated with influenza in the 1918-19 pandemic.
Respiratory tract infections and even streptococcal pharyngitiss4 have been followed by RD.
Immunopathologic
Hypothesis. An immunopathogenetic mechanism is tacitly assumed to explain the delay in the onset of RD following an inciting infection as well as the chronicity of inflammation. Serum immunoglobulin abnormalities are not a feature, but involved tissues have not yet been studied for immunoglobulin IgG deposits. Rheumatic fever is in many respects an enticing model for RD, though there appears to be a fundamental difference between the two in the inflammatory process, because aspirin and corticosteroids are remarkably ineffective for RD."
Therapy
The therapeutic problem of RD has not been solved. Supportive care such as nonspecific antiinflammatory drugs, analgesics and physical therapy is usually required. Most clinicians doubt whether drugs have any effect upon the course of the acute attack. One exception may be the use of methotrexate in the small group of patients with persistent, generalized, disabling dermatitis. On the basis of limited experience, it appears that both the skin and joint disease remit promptly with methotrexate, but long-term hepatotoxicity of the drug may interdict its general application.
A common sense approach intercritically is to ask the patient to avoid reinfection of the urethra, perhaps by using a condom.
Tetracycline during and after attacks has not been shown to modify the course of the diseases6 but deserves additional evaluation by means of a long-term cooperative study.
CARDIAC INVOLVEMENT
The Heart Disease of Ankylosing Spondylitis
Nowhere are RD and ankylosing spondylitis intertwined as in the literature of so-called spondylitic heart disease, perhaps better termed Mallory's aortitis.
Discussing two cases in 1936, "Jo Mallory described a disease of the aorta that mimicked syphilitic aortitis and was characterized by a similar patchy destruction of the elastic and muscle fibers of the media. The first patient had a course suggestive for RD, with an initial 35-lb weight loss and acute onset of arthritis in the feet; arthritis was in remission when aortic insufficiency was discovered 4 yr later. The second patient probably had RD, beginning at age 19, with painful swelling in his feet. Two attacks of "gonorrhea1 urethritis" occurred at 23 and 24; during these years he had attacks of pain and swelling in the wrists, feet, and in one heel. At age 241 he had pain and stiffness in the low back, "proliferative changes" were noted in the X-rays of the right wrist, and the X-rays of the spine were negative. Later, he had a generalized flare including pain in the left sacroiliac joint, low back, and both wrists. At 26 he had sudden onset of aortic insufficiency and later died of a pulmonary embolus. In 1957, Clark, Kulka, and Bauers9 included these two patients in a series of 22 with aortic insufficiency.
All but two had spondylitis (presumably the two described above by Mallory in 1936), and all but two had peripheral arthritis. Apparently, the peripheral arthritis was marked by remissions and exacerbations, and in 59% the aortic insufficiency became manifest during flares of joint disease; 59% had iritis and 18% had psoriasis. From nine patients with autopsies confirming aortitis, two detailed case histories were included. The arthritis in these was characteristic of RD, with attacks of joint swelling in the knees and feet at ages 18-23. One had joint flares associated with iritis. Back pain appeared 6-10 yr after onset and both developed ankylosing spondylitis. Clark, Kulka, and Bauer described the following clinical setting of the heart disease: (1) murmur of aortic insufficiency was detected 11 years after onset of joint disease (range l-29); (2) congestive heart failure appeared in ten, seven dying within 4 yr; (3) EKG's showed about one-third with first degree A-V block and one-third with left bundle branch block; (4) angina occured in eight. In their nine autopsies, they defined the pathological picture as follows: (1) The clinicians noted other stigmata of RD in patients with cardiac involvement. Thirteen had acute polyarthritis early in the disease, and urethritis closely preceded the arthritis in nine of these. In four, mild spondylitis contrasted with severe peripheral joint disease. Autopsies were done on three of the series patients and on two others, confirming the lesions of Mallory and Clark et al.
Following the impetus of these pioneer studies, many patients with aortic insufficiency, A-V block, or both have been added to the literature of ankylosing spondylitis.
No studies include prevalence of these signs in a control population. As few are supported by tissue diagnosis, these reports are certainly diluted by diverse lesions (the differential diagnosis of aortic insufficiency has become lengthy in recent years).
Excluding the recent literature of Reiter's heart disease, necropsy-confirmed case reports of arthritis with aortitis are listed in Table 2 . Most of these were published in contributions dealing with ankylosing spondylitis. It is arresting that 22 of 23 (96%) had peripheral joint disease, many following a course characteristic for RD, and nine (41%) had a history of urethritis more or less related to attacks of arthritis.
If this aortitis is indeed a function of spondylitis, it is curious that proved aortitis has virtually been unreported in patients with "pure" ankylosing spondylitis, those without history of peripheral joint involvement. About onehalf of patients diagnosed as ankylosing spondylitis should be free from history of peripheral arthritis. In Polley and Slocumb's series of 1035 patients with ankylosing spondylitis, 242 had onset in peripheral joints, and a total of 5 13 subsequently had peripheral joint disease."
Cardiac Involvement with Reiter's Disease
Since 1934," a small proportion of patients with acute RD has been reported with pericarditis and other electrocardiographic changes, especially prolongation of the PR interval. These EKG changes have been generally regarded as benign and self-limited but may also presage chronic heart disease, such as persistent A-V block82**3 and aortitis. 83 An estimation of the frequency of cardiac involvement in acute RD is provided by Paronen's study, which included EKG's in 320 of 344 postdysenteric patients.3 Seven had clinical pericarditis and 16, EKG changes only, including prolonged PR interval, widened QRS complex, elevated ST segment, and flattened T waves. One hundred of Paronen's patients were restudied 20 yr later.37 During their acute RD, six had had "myocarditis" and one had "pericarditis." Of these seven on follow-up, one showed "cardiac insufficiency, type unspecified," and one had total heart block. The remaining patients had normal cardiac findings on physical examinations except for one with mitral valvuhtis ascribed to earlier rheumatic fever. Weinberger et a1.4 obtained EKG's in eight patients during acute RD, four of whom showed alterations; one, persistent RBB; one, inverted T waves during acute attacks; and two, transient first A-V A diastolic murmur appeared within a 9-day period while a patient was being treated for subacute RD, 7 mo after A-V block had become established.% Cardiac catheterization data confirmed aortic valvular disease. Paulus and Pearson9' have collected five cases of aortic insufficiency in a group of 105 men with RD diagnosed between 1957 and 1969. One died of congestive failure and severe calcific coronary arteriosclerosis after aortic valve replacement; aortitis was not verified at necropsy, probably because sections from the root of the aorta were not obtained.
A patient in the group, who had normal sacroiliac X-rays, died of cancer of the esophagus 2 yr after A-V block and 5 mo after aortic insufficiency appeared. Though the aorta appeared grossly normal at postmortem examination, areas of active inflammation and patchy destruction of the media were noted microscopically. Two sudden deaths have been noted in patients with RD. One, a male of 43, died in the fourth month of his attack after experiencing chest pain; necropsy was not done.9b The other died suddenly after 8 yr of A-V block with Wenkebath, the autopsy showing mild old rheumatic changes of the mitral and aortic valves and focal atherosclerosis of coronary arteries. It is probable that sections were not taken at the aortic root.97
In a patient with a fatal gastrointestinal hemorrhage at about the fifth month of a severe attack, postmortem examination demonstrated spotty accumulation of inflammatory cells in the myocardium "of the type seen in many infectious processes including viral infections."98
Heart Disease in the Reviewer's Series Eleven patients with A-V block or aortic insufficiency have been identified among 164 cases of RD seen by this reviewer at the University of Michigan Medical Center and the Ann Arbor Veterans Administration Hospital (see Table 3 ). Since some patients were seen only once early or late in the disease In 1945, at age 24, and again in 1964 this white male had urethritis, conjunctivitis, fever, and polyarthritis, the latter clearing completely in about I yr. In 1964, physical examination of his heart and the EKG were normal, PR interval 0.16. In 1968, his joints were normal except for bony swelling at the left foot, blood pressure was 138/ 100, pulse was 116, and the heart was normal to auscultation.
The EKG showed a nodal tachycardia. By 1970, symptoms of left-sided failure appeared; a murmur of aortic insufficiency was heard; and an EKG showed normal sinus rhythm, complete left bundle branch block, and a PR interval of 0.24 sec. X-rays of the spine and sacroiliac joints were normal.
Cardiac catheterization showed aortic insufficiency, mild mitral regurgitation, pulmonary arterial hypertension, and a wedge pressure of 35 mm Hg. The patient died suddenly at home a few months later; permission for postmortem examination was not obtained.
This pilot survey of 11 unselected patients representing a total followup of 179 yr, indicates the need for periodic cardiac examination after RD.
Discussion
In summary, no sharp line can be drawn between early "benign" EKG changes and late aortopathy, so that patients with early cardiac manifestations should be followed carefully. As with ankylosing spondylitis, the aortic insufficiency of RD is typically a late sequel, though exceptionally it has appeared within months.
Enough cases are at hand to establish that the aortopathy of RD is identical to that previously associated with ankylosing spondylitis. In point of fact, the lesion first entered the literature via patients who probably had RD. Some have regarded it as a stigma of RD, "any spondylitic who gets cardiomegaly, pericarditis, and conduction defects in an EKG with or without aortic insufficiency should be reviewed as a possible case of RD."99 In this view, aortitis is not a link between RD and AS, but rather defines variant cases of ankylosing spondylitis evolving from RD.
The aortitis is probably significantly under-reported.'@' First, the disease becomes symptomatic in middle-aged men, a high-risk group for atherosclerotic heart disease, and the aortitis may, in fact, overlap symptomatic atherosclerotic disease in some of these patients. Detection of the disease at autopsy requires an alert and well-informed prosector who should obtain sections of the aorta in numerous levels. Gross changes are frequently not evident. A superimposed atheroma may mask the underlying inflammatory process and the lesion may be confined to a single cusp.lw Published antemortem series of patients with aortic insufficiency or A-V block, undoubtedly diluted with various and sundry cardiac pathology, have a limited study value. Gross scrutiny at thoracotomy and microscopic examination of resected leaflets have been nearly useless in detection of the aortopathy. In the future, cardiac catheterization and contrast studies of the entire aorta should help define the scope of the disease.
NEUROLOGIC INVOLVEMENT WITH REITER'S DISEASE
In Table 4 , literature references to patients with peripheral and in Table 5 , to those with central nervous manifestations are grouped. During acute attacks of RD, both peripheral and central nervous system involvement have been reported.
Peripheral Nervous Involvement
Schittenhelm
and Schlecht14 collected 140 cases of arthritis during a Shigefla epidemic, some of which grew out dysenteriae species and some a "nontoxic" species. A minority of patients satisfied criteria for RD, as only 2O"i, had conjunctivitis, 6% urethritis, and virtually none mucotaneous manifestations. The authors found few patients with neuropathy, reporting one patient with trigeminal neuralgia, one with peripheral facial palsy, and three with sciatica.
In contrast, Wilke"' encountered prominent peripheral neurologic signs among troops ill with epidemic shigellosis in Russia in 1942, in most cases either dysenteriae orjlexneri species. He made no attempt to enumerate his total Neurologic signs among his cases with and without RD were not dealt with separately. Most commonly, he found palsy of proximal limb muscles with minimal or absent sensory deficit, usually occurring as the diarrhea was subsiding.
A number of patients had shooting pains and sensitive pressure points in the affected muscles. Some with minimal or no pain presented with progressive hip and shoulder atrophy, a "pseudomyopathic" form.
Somewhat later in the course of the epidemic, patients presented with prolonged diarrhea and persistently positive cultures from sigmoid colon ulcers. The relatively mild neuritis noted above tended to relapse at this stage and become *ridespread. Among these patients, truncal and cervical muscle palsy and bilateral facial palsy occurred. Superficial and deep sensory modalities were affected in this group. Spinal fluid showed an albumino-cytologic dissociation with marked increase in protein and little or no pleocytosis, the highest white cell count being 24. One patient with almost total extremity and truncal palsy died of pneumonia; autopsy employing routine staining methods showed no inflammatory change in the spinal cord. As a result of Wilke's clinical description, the typical neurologic syndrome associated with RD is cited as a polyneuritis predominating in the hip and shoulder girdle, mainly motor, and almost always occurring as a sequel to bacillary dysentery. However, similar localized neuropathy has been observed in RD patients following amebic dysentery"
and without a history of dysentery,'02~'03 nor was dysentery mentioned in a patient with infectious polyneuritis of the Guillian-Barre type.15 Sciatica or lumbar radiculitis has been reported in recent years4S'7S'02 and may represent intercurrent degenerative lumbar intervertebral disk disease. It is also possible that acute spondylo-diskitis may contribute to radiculitis, as demonstrated by a patient who had radicular arm pain and a destructive cervical spinal lesion with subluxation at the third and fourth vertebrae 5 mo after onset of acute arthritis with keratodermia blennorrhagica.lM There are reports of peripheral neuropathy occurring in ill patients with extensive skin disease.'05*'06 These recall early Frenchs4 and German"' descriptions of severe and widespread keratodermia blennorrhagica in which rapidly progressive muscle atrophy, disturbances of sensation, and hyperactive reflexes suggested a toxic neuropathy or myelopathy.
Central Nervous Involvement
During acute attacks of RD, patients occasionally have had signs of central nervous system disease. There have been a few reports of isolated manifestations such as facial palsy,"" optic neuritis,'02*'09,"0 and nystagmus. I" Fatal meningoencephalitis following an attack of post-dysentery RD has been documented in a 59-yr-old woman."' Three months after onset of conjunctivitis and arthritis, she became withdrawn and verbalized paranoid delusions. This was followed by remittent fever, anorexia, lassitude, headache, and nuchal rigidity, until she became comatose and died in peripheral vascular collapse. Necropsy showed hyperemia and numerous lymphocytic and polymorphonuclear perivascular infiltrates in the brain stem, frontal lobes, and leptomeninges.
Another patient with a 22-yr history of psychomotor seizures had confusion, unconsciousness, and temporary hemiplegia during acute RD.'13 Headache, prolonged singultus, and elevation of the spinal fluid protein provided some evidence for acute encephalitis in a third case.'14 Csonka"' has reported a patient who developed stereotyped central signs during his fourth, fifth and seventh acute attacks of RD, none of which were accompanied by diarrhea. Manifestations included leg weakness and multiple brain stem manifestations such as ptosis, lateral mystagmus, unilateral facial palsy, diplopia due to lateral rectus palsy, and paresthesias over the face. He was mentally "normal" throughout.
In each instance, the neurologic signs appeared and disappeared synchronously with the typical Reiter's triads. Another convincing report of acute meningoencephalitis following an attack of RD is available."' Five weeks after the onset of arthritis, the patient developed a recurrence of conjunctivitis, slight fever, and became confused, verbalized paranoid delusions, and suffered a grand ma1 convulsion; the spinal fluid showed elevated protein and pleocytosis.
After 2 days of unconsciousness with nuchal rigidity and signs of optic neuritis, the neurologic signs cleared and the spinal fluid returned to normal.
More recently, late central nervous manifestations have been mentioned in published reports, both with and without history of neuropsychiatric disorders during acute RD. After 23 yr of recurrent attacks of RD, a 44-yr-old man developed delirium during a flare of iritis. This was followed in 5 yr by A-V block and chronic heart failure. In a recent report, a childhood attack of postdysentery RD was followed in 7 yr by chorea. 4' A single antistreptolysin 0 titer was 250 U, but other evidence for rheumatic fever was not forthcoming. Two years later, an obsessive-compulsive neurosis was also diagnosed in this case.
Psychic problems during RD have received little direct attention in the literature, though case reports occasionally mention behavior problems during acute attacks. In their 16 patients, Weinberger et al. did not report neuropsychiatric problems except for two with depression, in one instance possibly due to water overload.4 Csonka' has stated that many patients appeared depressed and unduly anxious. He was impressed by cases in which these symptoms developed during the course of the disease. In such patients, convalescence seemed unduly prolonged, followed by many ill-defined symptoms such as fatigue, "tired eyes," and impotence.
He found that his patients appeared to associate their illness with irregular sexual practices and suffered from feelings of guilt. Simple psychotherapy to resolve conscious and near-conscious conflicts ,was helpful. 
Neurologic Manifestations in the Reviewer's Series
A compilation of the known neuropsychiatric problems in our series of 164 patients is given in Table 6 . (See Appendix for reports of representative patients.)
The neuropsychiatric survey of 164 patients disclosed 20 patients with signs or symptoms limited to the period of acute RD. Eight had signs of possible central involvement only. Three of these had a single episode of "fainting"; one of these also had subsequent sleep disturbance for several weeks. One had nausea, vomiting, and headache followed by depression during each of three attacks. One patient had a prolonged depressive reaction. Two had stereotyped psychotic reactions during a total of four attacks manifested by antagonistic, hostile, and uncooperative behavior. (One of these abused alcohol and had signs of an old retrobulbar neuritis.) Table 6 There was only a single case with cranial nerve involvement, a 52-year-old male, seen during his fourth attack of classical Reiter's triad, who developed a glossopharyngeal motor deficit (see Appendix, Case 1). Eight patients had signs limited to the peripheral nervous system. Two had partial brachial palsy with sensory signs. One had weakness in a single leg associated with sartorius muscle denervation demonstrated by electromyogram and three unilateral meralgia paresthetica.
One had mild peripheral polyneuropathy, and one had acute L-5 radiculitis.
Four had a combination of central and peripheral signs limited to the acute attacks. In two, the attack was associated with acute onset of L-5 radiculitis. One of these later had a single convulsive seizure preceded by an aura, the other had psychotic reactions with peripheral polyneuropathy; both were debilitated patients with extensive pustular dermatitis, erythroderm, and weight loss. Fourteen patients had neuropsychiatric signs both during acute attacks and subsequently during chronic or intercritical periods. Eleven of these, listed in Table 7 , had episodes more or less characteristic for seizure states. In two cases, the seizures began before age 20 and probably antedated the first signs of RD. Six had disturbances of consciousness during acute RD, variously described as obtunded, amnesic, syncopal, and three others had psychoses during acute RD, two of which were termed schizophrenia.
Three others in this group have not had a history of seizures. One had a lumbar radiculitis with acute RD, later he had a neuropsychiatric hospitalization on three occasions with diagnoses variously listed as depression and paranoid schizophrenia; he has also abused alcohol and shown a few episodes of violent, uncontrolled
behavior. An EEG during sleep has demonstrated a significant temporal lobe dysrhythmia.
The other had a fainting spell during acute RD. His main disability subsequently has been a paranoid personality disorder. Twelve patients had neuropsychiatric signs recorded only during intercritical or later periods, apart from acute attacks. Six had lumbar intervertebral disk syndromes, and two had meralgia paresthetica. Four had central manifestations, including schizoid personality, depression, and grand ma1 seizures.
Discussion
As with heart disease, our survey for neuropsychiatric problems was carried out retrospectively as a chart review, including patients seen only once as well as those followed for years, and was based in part upon old armed service records of uneven quality. It is not feasible to indicate the total patient years at risk. However, this raw data, largely anecdotal, appears to confirm the impression that neuropsychiatric sequelae are a feature of Reiter's disease. During acute attacks some of the disturbance of consciousness, "amnesia" and behavior disorder can be ascribed to severe pain, hyperventilation, fever and drugs. There is little recorded evidence for encephalitis in terms of electroencephalographic and spinal fluid changes. Even in acute RD, spondylitis may account for a measure of paresthesia and apparent weakness. High cervical spondylitis is commonly interpreted as headache. Elevated spinal fluid protein is sometimes found in RD in the absence of other signs of central nervous disease. 'I9 This recalls the modest elevation of the spinal fluid protein in 25%-42x of patients with ankylosing spondylitis,'20 perhaps due to funiculitis, for which Bechterew found evidence in one autopsied patient. 12' Three of our patients with neuropsychiatric symptoms had received Roentgen irradiation over the lumbar spine; none had evidence for transverse myelitis, a potential complication of excessive dosage.*22 Pronounced peripheral polyneuropathy appears to be unusual with RD and limited mainly to patients with debility, severe weight loss, and generalized pustular psoriasis.
Three of our patients with seizures eventually had heart disease with more or less evidence for aortopathy.
Since the neuropsychiatric disease occurred early, it seemed unlikely that cerebral ischemia due to heart disease played a role in their central nervous system disease. It is possible that the aortopathy may lead to stenosis of arteries arising from the aortic arch, though such a case has not yet been reported with ankylosing spondylitis or RD, perhaps because few arteriograms are included in the literature as yet. Neither hypertension nor history of head trauma was recorded at the time seizures began in any patient. Alcohol abuse probably played a role in two or three patients, but none had evidence for chronic alcoholism or WenickeKorsakoff's psychosis. One had syphilis 8 yr after epilepsy began. The curious frequency of paranoid psychosis, often associated with seizures, among our patients deserves investigation.
In three cases, paranoid reactions or seizures may have preceded the first sign of RD. It is our impression that the paranoid states have fluctuated widely in any one patient, are mild, and tend to improve with time. It is interesting to note that encephalitis may begin with a paranoid state. '23 In two of our patients with paranoid psychosis, the disorder appeared during acute attacks of RD, but in four cases, psychosis was diagnosed later, appearing to be independent of flares of arthritis and other manifestations.
Most of our patients with late seizure disorders and psychosis had neuropsychiatric problems during one or more acute attacks of RD. Our finding of psychotic reactions, especially paranoia, and seizural disorders could be due to mere chance association.
However, our experience contrasts with the reported rarity of psychosis during active rheumatoid arthritis. In Short, Bauer and Reynold's long-term study of 293 patients with rheumatoid arthritis,*24 neither psychosis nor seizures are mentioned.
Diarrhea was more frequent in our cases with neurologic involvement than those without. Diarrhea occurred during acute attacks in eight of the 15 with late psychosis or seizures and in ten of the 31 with acute neuropsychiatric symptoms or other late manifestations, and in only 19 of the remaining 118 patients. The frequency of diarrhea was surprising as it had been our impression that RD in North America is overwhelmingly postvenereal.
In fact, several of our patients had onset of RD with epidemic or endemic diarrhea during wartime military service, so it is probable that some had RD following shigellosis. At age 19, 7 days after his first sexual intercourse, he had urethritis followed by bilateral conjunctivitis, lumbosacral and right shoulder pain, and swelling of his right index finger and left fourth toe. Thirty days after onset, he had lesions on his tongue and palate. He recovered completely within 6 mo except for residual hammer toe deformity of the left fourth toe. During this illness, the serologic test for syphilis was found to be positive, and he was treated with salvarsan.
At age 26, he had urethritis, balanitis, and pain or swelling in his ankles, great toes, posterior heel, knees, hips, low back, left index finger, sternoclavicular joints, and the sternomanubrial articulation. There were also tongue and palatal lesions associated with slight burning. He was disabled for 10 mo.
At age 32, a serologic test for syphilis was negative; at 39 and 50, he received courses of penicillin when his serology was found to be slightly positive.
At 51, he had urethritis followed by severe abdominal pain and watery diarrhea lasting 3 days, One month after onset, he developed pain and limitation of motion of his neck followed by pain in his dorsal spine, low back, right ribs, and shoulder as well as painful swelling of his knees and left heel. Coincidentally with his neck pain he had mild dysphagia, his voice became nasal in tone, and he had dysarthria. During swallowing he occasionally regurgitated liquids through his nose. By the time of admission 3 wk later, these symptoms had improved about 50%.
On physical examination he presented as a dull, irritable man who answered questions slowly. Mild limitation of rotation in the cervical spine, swelling and heat over the knees, old valgus deformities of the first toes, and a hammer toe deformity of the right third toe were noted. There were white, umbilicated lesions on the glans penis. His voice was nasal or bleating in character.
He was unable to whistle. The gag reflex was present, but the left side of the palate raised weakly and the uvula deviated to the left.
The He died suddenly at home 4 mo later; no necropsy was performed.
Summary:
After 12 yr of recurrent signs of RD, epilepsy and mental disease, variously diagnosed as schizophrenia or organic brain disease, appeared. Transient signs of myocarditis during acute RD were followed in 23 yr by heart failure, when a dilated aorta and coronary artery disease were found. In 1965, a murmur of aortic insufficiency with a wide pulse pressure and first degree A-V block were found. Blood cultures, the VDRL serology for syphilis, and the antistreptolysin 0 titer were negative.
At home during 1966, he had intermittent twitching in his extremities and three attacks of loss of consciousness beginning as left-sided Jacksonian seizures. Soon afterward, diffuse hyperesthesia appeared over the legs. He was readmitted 6-mo later in a helpless fetal position with knees and hips maximally flexed, numerous large decubiti, and almost total body psoriasis. Sensory examination showed distal blunting and over-reacting to light touch and pin prick; delay was noted to stimuli beyond a critical threshold.
The deep tendon reflexes were absent. Wasting was extreme, but no fasciculation was noted. Cardiac findings were unchanged. Blood pressure was 128/50/O mm Hg. Routine laboratory studies showed normal electrolytes and serum creatinine. X-rays of the cervical spine with laminograms were difficult to interpret but did not show clear evidence of subluxation or fracture deformity. He was seen for the first time at the Ann Arbor Veterans Administration Hospital 3 mo later. Physical examination showed a friendly, cooperative man with right conjunctivitis, circinate balanitis, and urethral discharge.
The peripheral joints and spine were normal. Urethral culture disclosed no pathogens.
The latex rheumatoid factor test and L.E. cell preparations were negative. An electromyogram showed no abnormalities in the muscles supplied by the lower lumbar and sacral segments. He was soon free of symptoms and discharged after 2 wk with a diagnosis of Reiter's disease.
In 1962 he was hospitalized on the psychiatric service for 5 mo with a diagnosis of personality disorder, passive-aggressive type with moderate alcoholism. He was again given inpatient psychiatric treatment for 2 mo in 1963, when a diagnosis of chronic, undifferentiated schizophrenia was made. The patient described occasional seizures characterized as facial grinning, extension of the right arm, flexion of the left arm, and thrashing wildly about. During a 30-min sleep study, an EEG showed a left anterior and midtemporal focal abnormality, compatible with clinical temporal lobe seizure phenomena.
He was treated briefly in 1966 on the neurology service because of a head injury. Diagnoses of schizophrenia, alcoholic intoxication, and cerebral concussion were made. Arthritis was in complete remission. The patient signed out against medical advice.
Summary: After onset of Reiter's disease, the course was complicated by a personality change culminating in schizophrenia. Though seizures were never documented, temporal lope epilepsy was suspected. Alcohol abuse appeared to be a secondary problem.
Case 6
E.L.Y. Ann Arbor V.A. Hosp. No. 076321. In 1961, this 44-yr-old postal worker had balanitis followed by fever, intermittent diarrhea, pain in the lumbar and cervical spine, and joint swelling at the knees, feet, and ankles. His weight decreased from 220 to 131 lb. During the height of his febrile illness, he had paresthesias over the entire right side of his body as well as emotional lability, and passive-aggressive behavior. After a year he improved except for continued arthritis in his metatarsophalangeal joints. 
